Comparison of the effects of methadone and heroin on human ether-à-go-go-related gene channels.
Torsades de pointes (TdP) is a life-threatening form of ventricular arrhythmia that occurs under conditions of delayed cardiac repolarization indicated by prolonged QT intervals in ECG recordings. The main mechanism of QT prolongation and TdP is block of the rapid component of the cardiac delayed rectifier K(+) current (I(Kr)), which is encoded by hERG (human ether-à-go-go-related gene). The opioid agonist methadone has previously been demonstrated to inhibit hERG currents, and there are reports of serious cardiac arrhythmias and deaths from TdP and ventricular fibrillation in patients taking methadone. The aim of the present study was to compare the effects of the opioid agonists methadone and heroin (3,6-diacetylmorphine) on hERG currents stably expressed in human embryonic kidney (HEK 293) cells using the whole-cell configuration of the patch-clamp technique. Both methadone and heroin inhibit hERG currents in a concentration-dependent manner. The following values were calculated for IC(50) (concentration causing half-maximal inhibition) and n (the Hill coefficient): 4.8 microM and 0.9 for methadone, 427 microM and 0.7 for heroin. In conclusion, the potency for block of hERG currents is about 100-fold lower for heroin when compared to methadone.